BEST WABBLE copy 

REMARKS 

The Examiner has rejected Claim 41 under 35 USC 112, first and second paragraphs, 
as failing to comply with the written description and enablement requirements and as being 
indefinite. For the purpose of expediting prosecution of the present application and without 
prejudice to the possibility of filing a divisional application to the subject mater of Claim 41 
as presented previously, Claim 4 1 has been amended to specify that the treatment claimed is 
for a person suffering from Alzheimer's disease. -The language of the claim has also be 
amended to bring out more clearly the essence of the applicant's invention, namely choice of a 
combination of the choice of active ingredient and formulation to avoid acetylcholinesterase 
inhibition during sleep. In view of the examiner's comments that a claim so-limited would 
comply with the requirements of the first and second paragraphs of 35 USC 1 12, it is 
submitted that the rejections under these paragraphs have been met. 



The Examiner has rejected Claims 1, 3-5, 7-21, 22, 24-26, and 28-41 under 35 
USC 103(a). over 1) WO88/08708; or 2) the combination of Shapiro and Conte. Claims 1, 3- 
5, 21 , 22 and 24 -26 are rejected over the combination of Brossi and Conte. "The instantly 
claimed invention" (presumably all claims but this is not specified) is rejected over the 
combination of Shapiro, Brossi and Conte. 

There are three independent claims in the application: Claim 1 directed to a 
dosage form that is formulated to delay activity of an Alzheimer's drug for from four to 
twelve hours; Claim 21 directed to a method of treatment in which an Alzheimer's drug 
formulated to delay action for from four to twelve hours is administered at such a time that 
the delay in release resulting from use of the specified delay will result in a delay in release 
until after a period of sleep has occurred; and Claim 41 directed to a method of treatment 
wherein the degree of delay in release and the half life of the drug are balanced so that the 
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drug is administered prior to one period of sleep, the delay in release resulting in the drug not 
being released during that period and the selection of the half life being such that the dose has 
been metabolized prior to the next normal period of sleep. In the first two cases it is 
required that the drug used be one that has a half life of from one to eleven hours. 
Galanthamine is a typical drug to be used in each case. 

As noted previously, the essence of the present invention lies in the provision 
of a composition and method that will enable one suffering from Alzheimer's disease to be 
able to take acetyl cholinesterase inhibitors, compounds known to be useful in the treatment 
of the disease while avoiding the adverse effects that these drugs have on sleep and circadian 
rhythms. This is accomplished by selection of those drugs that have a half-life of such 
duration that the most of it can be metabolized into a product that does not hinder sleep prior 
to the patient's next anticipated sleep period, by formulating the drug in such a way that it can 
be administered prior to sleep but only start to be released at the time when the patient starts 
to awake and by administering the drug at a time that takes advantage of these two factors. 
Nothing in the prior art taken either singly or in combination points to the possibility of 
overcoming the sleep problems of those being treated with acetyl cholinesterase inhibitors in 
this way. The problem solved by the present invention is one that has been known for many 
years. The effects of acetyl cholinesterase activity have been known since 1974 as is shown 
by "Acetylcholinesterase activity, which keeps synaptic acetylcholine concentrations low, 
peaks during the subjective night, and is lowest during activity periods." (Schiebeler, 1974, 
referred to in the present application on page 5 three lines from the bottom of the page); and 
"Cholinesterase inhibitors administered during sleep produce awakenings." (Sitaram, 1979, 
referred to in the present application at page 6 five lines from top. Copies of these articles 
were submitted previously. 

However, notwithstanding this knowledge the most commonly used 
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cetylycholinesterase inhibitor for treatment of Alzheimer's disease is donepezil which is sold 

under the trademark Aricept. This has a half life of 72 hours in young people and 104 hours 

in 72 year olds. Clearly those skilled in the art did not when prescribing this drug regard it as 

obvious that one should use drugs with half lives of from one to eleven hours. Only by 

selection of a drug that has a half life of less than the normal period of being awake can one 

establish a regimen in which acetylcholinesterase activity is minimized in periods during 

which it is expected that the patient will sleep. Those skilled in the art have prior to the 

present invention shown no appreciation of the significance of this fact and have done 

nothing to produce a formulation or dosing regimen that addresses it. . Nor did those skilled 

in the art appreciate the desirability of selecting a combination of active compound and 

formulation that would lower the degree of cholinesterase inhibition during the patients next 

normal sleeping period as is required by Claim 41 . Nocturnal activity of Alzheimer's 

patients imposes a severe burden both patients and on care givers. There was a clear need to 

address this problem. Acetylcholinesterase inhibiting drugs have been used to treat 

Alzheimer's disease since Notwithstanding this, however, prior to the present invention 

nothing has been done to try to solve the problem. 

There is no prior art of which we are aware which would restrict the use of 

acetylcholinesterase inhibitors to the daytime. There are articles such as Conte which provide 

lists of classes of compounds whose administration can be timed. None of these cites 

acetylcholinesterase inhibitors. Reviews of cholinesterase inhibitor use for Alzheimer's 

disease do not address differences among drugs as they relate to endogenous diurnal rhythms. 

There is a body of information on circadian rhythms in cholinergic parameters, much of 

which has been cited in this prosecution. Some of the information dates back as much as 40 

years. The cholinergic system is active during waking and activity and quiescent and 

sensitive during rest. During waking, acetylcholine in the synapse is four-fold higher than 

during sleep, acetylcholinesterase activity is low. At night, acetylcholine accumulates 
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intracellularly, synaptic levels are low, acetylcholinesterase activity increases by 50%, and 
muscarinic receptors become more numerous. "Sleep cells" in the ventrolateral preoptic 
nucleus, which must fire to maintain sleep, are inhibited by acetylcholine (and 
norepinephrine). In sleep studies, single doses of cholinesterase inhibitors administered to 
humans at night caused awakenings, and decreased the quantity and quality of sleep. 

In an ideal wold, it might have been expected that this information would be 
brought to bear on the development of the acetylcholinesterase inhibitor formulations for the 
treatment of Alzheimer's disease. However, the facts of the real world show that the 
significance of this information has not been understood by persons skilled in the art of 
treating Alzheimer's disease. The Office Action notes that "The relative skill of those in the 
art of pharmaceuticals is very high." Yet ultra-long acting compounds, such as donepezil, 
and irreversible acetylcholinesterase inhibitors, such as metrifanate have been taken into 
development and one of these is the most-used of the class. These real world factors must be 
taken into account when evaluating the patentability of the present invention. United States v. 
Adams. 383 U.S. 39, 148 USPQ 479 (U.S. Sup Ct. 1966). Panduit Corp v. Dennison Mfg Co 
1 USPQ2d 1593 (Fed Cir. 1987). 

The art is only now asking the questions that the Examiner presumed it should 
have addressed prior to the current application. Certainly the biology of the cholinergic 
system had been known for many years, but it had not been applied by industry nor academia 
to the clinical use of the acetylcholinesterase inhibitors. 

Turning now to WO WO88/08708, the first part of the paragraph referred to 

by the examiner describes formulation of galanthamine and analogs thereof in tablet or 

capsule form without giving any details of any special type of formulation. The final 
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sentence, however teaches a specific type of formulation whereby there is release of the 
contents over a period of several hours "thereby maintaining a constant level of active 
compound in the patients blood stream". This teaching is directly contrary to the present 
invention which is based on the realization that one does not want a constant level throughout 
the day and night but that the level should be lowered at the time when the patient is sleeping. 
It is therefore clear that none of the claims is obvious over this reference. 

Turning now to the combination of Shapiro and Conte, Shapiro relates to a 
combination therapy using a carbonyl trapping agent and a known compound for treatment of 
neurological diseases where there is covalent cross-linking, for example between or within 
cells. Among the listed known compounds are acetylcholinestras inhibitors., galanthamine 
being mentioned as one of a group of thirteen different possibilities in column 32 The 
compounds listed have half lives of from "very short action (edrophoniumchloride) and 15 - 
20 minutes (physostigmine) to 12.1 hours (heptyl physostignine) Attached are references 
showing the information that the applicant has been able to obtain relating to the half lives of 
the compounds listed by Shapiro: 

phyosstigmine: Whelpton et al J. Chromatography 272 (1983) 216 -220, 

see page 220; 

heptylphysostigmine (eptastigmine) www . psychotropicus . dk 
tacrine: www. psychotropicus, dk 

9-amino-l 5 2,3,4-tetrahydroammoacridin-l-ol (HP029-velnacrine): Puri 

abstracts Pub. Med 1989; 

metrifonate Ringman, Pub. Med abstract; 

galkantahmine : Razadyne product information; 

methanesulfonyl fluoride; www. fluoride alert.org 

huperazine A: Pub Med abstracts of articles by Fu and Liu; 
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edrophonium chloride: www . gpnotebo ok. co . uk/ cache/- 1 3 2 8 54 5 7 69 . htm 
miotine derivatives: Enz et al Alzheimer's disease: Therapeutic strategies. 
Birkhauser 1994 

Nothing points to anyone thinking that the half life was important from the 
point of view of ensuring that there were periods when the amount of acetylcholinesterase 
inhibitor should be low. Shapiro is but one representative of body of prior art that teaches the 
use of certain acetyl cholinesterase inhibitors for the treatment of Alzheimer's disease. There 
is no discussion of the use of specific formulations or dosing times to achieve advantageous 
drug levels at different times, either increased or decreased, for any purpose for any of the 
very many drugs referred to in this patent. As can be seen from the references noted above, 
the normal dosing objectiprior to the present invention was to use multiple doses of 
acteylcholinesterase inhibitors to try to keep blood levels of the drug relatively constant- 
There was no suggestion that drug levels should deliberately be varied so as to lower the 
dosage at paricular times. 

Conte teaches that it is possible to make tablets that release drug after "a 

programmable period of time.". It is true that Conte states that "there is an increasing 

awareness that the drug must be administered not only in the right amount at a proper rate but 

also at the right time." This, however, is a very general statement and when Conte comes to 

be more precise, it is clear (see the end of the second paragraph of the article) that what he has 

in mind is daily variation in pharmacokinetics and/or drug effects, "depending on 

physiological and/or physiopathological changes of circadian rhythmicity". This emphasis 

on circadian rhythmicity is repeated in the following paragraph. The examiner points to 

column 2 of the first page of the Conte article to suggest that reading Conte's teaching as 

being confined to dealing with problems associated with circadian rhythms relating to the 
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diseae itself is to give it a too limited interpretation. It is respecfully submitted that this is not 
the case. The only discussion of timing in the column referred to by the examiner is a 
statement that the tablets Conte describes may be used for "all diseases that show a night 
symptomatic recrudescence". There is nothing to suggest that there might be any benefit in 
suppressing release during the night. Indeed what is proposed is exactly contrary to this - 
release during the night. . . As noted in response to the previous action, Conte gives the 
examples of asthma and hypertension and states that an asthmatic attack generally happens in 
the early morning and that in hypertension diseases the pressure value is higher during the 
daytime. The teaching of Conte is directed to drugs that should be administered at a specific 
time of day in order to have the most beneficial effect "to fulfil the specific therapeutic needs 
of such diseases, which depend on circadian rhythmicity, new drug-delivery devices are 
required. . 

This differs from the invention claimed in this application. As stated as an 
example in the previous response, Alzheimer's does not have diurnal variation and treatment 
is not controlled by circadian rhythm. What the present invention does is to take steps to 
prevent certain effects resulting from the activity of the drug from taking place at a time when 
they are undesired rather than formulating a product to have positive effects at a desired time. 
Nothing in the prior art points to such a possibility. 

In order for there to be a finding of obviousness based on the combination of 

two references, there must be a motivation to combine thenx No such motivation exists in 

the present case. Shapiro relates to a combination therapy in which a wide variety of drugs 

may be used, acetylcholinsterase inhibitors included but gives no indication that their use 

should be in any way time specific. Conte teaches that if one has drugs whose release should 

be time specific he has a good way to accomplish this. However, there is nothing to cause 
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one to employ specific acetylcholinesterase inhibitors or acetylcholinesterase inhibitors 
having a particular half life into Conte's tablets. Nor is there any teaching as to what the 
"programmable period" refered to by Conte should be if one did choose to put such drugs into 
one of Conte's tablets. Finally there is no teaching that one should select a combination of 
half life and time delay to achieve a particular result as is done in present Claim 41 . It is 
submitted that the combination of Shapiro and Conte can in no way render the invention as 
claimed in any of the claims of the present application obvious. 

Turning to the combination of Brossi and Conte. Brossi differs from Shapiro 
in that it relates to only one type of actylcholinest erase inhibitors (carbamates of 
physostigmine) and in that relates to their use as single active ingredient for treatment of a 
limited number of diseases, including Alzheimer's disease. Furthermore, as noted by the 
examiner it contains more detail on drug formulation than Shapiro. However, like Shapiro, it 
contains nothing that would teach one that the use of its compounds was in any way time 
sensitive such that there might be a reason to formulate them in one of Conte's tablets. Again 
therefore there is no motivation to combine the two references. Conte's tablets require special 
production techniques which increase there expense. Those skilled in the art are not going to 
change from ordinary dosage formulation manufacture to such more complex techniques 
without a good reason to do so. Brossi does not provide any such reason. Furthermore, even 
if the references were combined one would still not produce nything falling within the present 
claims. As noted previously, the half life of physostigmine in the body is 25 - 30 minutes. It 
does not therefore meet the requirements of the present claims. 

The combination of all three of Shapiro, Conte and Brossi adds nothing to 
what has been discussed above. 
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In summary, the applicants do not disagree with the examiner that Conte 
provides a way to produce a programmed release form of acetylcholineaterase inhibitors. 
What the prior art taken as a whole does not do is teach that there is any reason to use any 
acetylcholinesterase inhibitors into such a composition because there is nothing in the cited 
art that gives any reason why such special formulations would provide any benefit for 
acetylcholinesteraseinhibitors. However, even if there werre a reason for doing this there is 
nothing in the art that would point to use of the specific combinations of drug half life and 
delay that are required by the applicabts claims and the fact that donepizil, a drug having a 
half life that is incompatible with the principles underlying the present invention, is the 
market leader in the treatment of Alzheimer's disease, confirms that those skilled in the art 
had not appreciated the significance of the timing of drug release in the management of 
Alzheimer's disease and so had no appreciation of the underlying principles of the present 
invention or of the practical application of those principles that form the subject matter of the 
claims of the present application. 

Therefore, it is respectfully requested that the rejections under 35 USC 103 be 

withdrawn. 



Applicant submits that the present application is in condition for allowance 
and favorable consideration is respectfully requested. 

Respectfully submittej 

y 




JOHN RJCHAKDS^ 
C/O lyAD AS/& PARRY LLP 
26 WEST 61ST STREET 
NEW YORK, NEW YORK 10023 
REG. NO. 31,053 (212-708-1915) 
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Nex 



Generic name 


Plasma ha If- life 


Su bje cts/ re m a rks 


Trivial name 


eltoprazine 


mean 9,3 h 


8 H i.v. dose 


Raghoebar € 








al, '90 


eltoprazine 


mean 9.8 h 


8 H oral dose 


Raghoebar € 








al, '90 


eptastigmine 


absorb. T 1/2 


6H elderly 30mg p.o. 


Auteri et al, 


tartrate 


0.45hrs 






eptastigmine 


distrib. T 1/2 


6H elderly 30mg p.o. 


Auteri et al, 


tartrate 


0.44 hrs 






eptastigmine 


elimin. T 1/2 


6H elderly 30mg p.o. 


Auteri et al, 


tartrate 


12.1 hrs 






escitalopram 








estazolam 


± 17 h 


21 H oral dose 


Allen et al, 








1979 


ethchlorvynol 


19 to 32 h 


n? H quoted by 


Byatt et al, 








1984 


ethinamate 


1.9 +/- 0.3h 


12 H oral dose 


Kleber et al, 








1977 


ethylapovincaminate 


2.12 +/- 0.5 h 


vinpocetine - 7 H oral 


Miskolczt et 






dose 


1987 


ethylapovincaminate 


4.8 +/- 1-3 h 


vinpocetine - 6 H oral 


Vereczkey e 






dose 


al, 1979 


etoperidone 


± 1.5 h 


1 H oral dose 


Gilmour et a 








1982 


etryptamine 


110.9 +/" 18.4 


tryptamine - 10 P (in 


Domino et a 




minutes 


vitro) 


1977 


etryptamine 


69.5 +/- 8.0 


tryptamine - 13H (in 


Domino et a 




minutes 


vitro) 


1977 
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About this site Search Psychotropics The Lundbeck Institute 

Terminal plasma half-lives 

- by generic name 

View Terminal plasma half-lives by type 

Please select a starting letter from below: 
ABCDEFHIKLM NOPQRSTV Other 



[T] Previous 

Generic name 
tacrine 

tacrine 

tacrine 

tacrine 

tacrine 
temazepam 

temazepam 

temazepam 

temazepam 

temazepam 

temazepam 

temazepam 

teniloxazine 

maleate 

teniloxazine 

maleate 

teniloxazine 

maleate 

teniloxazine 

maleate 

tetrabenazine 

tetrazepam 

tetrazepam 
tetrazepam 
thioridazine 

thioridazine 



T 



Plasma half- 
life 

2.14 +/- 0.24 
h 

2.91 -h/- 0.39 
h 

82 +/- 32 
minutes 

98 +/- 46 
minutes 

mean 3.4 h 
4.57 +/- 1.01 
h 

7.47 +/- 2.22 
h 

mean 10.6 h 
mean 14.6 h 
mean 8.7 h 
mean 8.81 h 
mean 9.04 h 
13th dose 
13.1+/-6.7hrs 

13th dose 4.8 
+/- 1.4hrs 

1st dose 13,8 
+/- 6.8hrs 
1st dose 6.2 
+/- 2-7hrs 
mean 6.5 h 
14.9 +/- 4.4 h 

24.9 +/- 6.1 h 

27.5 +/- 5.3 h 

6.82 +/- 1.87 
h 

9.25 +/- 1.91 
h 



Su bjects/re ma rks 

6 P single oral dos. 

4 P mult, oral dos. 

4 P oral dose 

9 P i.v. inject. 

12 P Alzheimer pts. 
8 H fasting state 

8 H fed condition 

9 P cirrhotics 

7 H oral dose 

10 P age 70-98 yrs. 
10 H oral dosage 

10 H sublingually 
12P 2x80mg/7days 

12H 2x80mg/7days 

12P 2x80mg/7days 

12H 2x80mg/7days 

7 P oral dose 
12 H oral dose 

6 H male subjects 
6 H female subj. 

11 H 25mg orally 

11 H lOOmg orally 



Nex 

Trivial name 
Forsyth et al, 19 

Forsyth et al, 19 

Hartvig et a I, 19 

Hartvig et al, 19 

Cutler et al, 199 
Cook et al, 1985 

Cook et al, 1985 

Ochs et al, 1986 
Ochs et al, 1986 
Klem et al, 1986 
Russell et al, 19; 
Russell et at, 19; 
Orlando et al, IS 

Orlando et al, 1< 

Orlando et al, 1? 

Orlando et al, 1< 

Roberts et al, IS 
BaumgSrtner c.s 
1984 

Bun et al, 1987 
Bun et al, 1987 
Chakraborty c.s. 
1989 

Chakraborty c.s. 
1989 
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Single dose safety, tolerance, and pharmacokinetics of HP 029 in 
healthy young men: a potential Alzheimer agent. 

Puri SK, Hsu RS, Hp I, Lass man HB. 

Clinical Pharmacology Section, Hoechst-Roussel Pharmaceuticals Inc., Somerville, NJ 
08876. 

l,2,3,4-tetrahydro-9-aminoacridin-l-ol maleate (HP 029) is a new cholinergic compound 
that has been shown to enhance memory in animals and therefore may be potentially 
effective in humans for the treatment of Alzheimer's disease (AD). The initial safety, 
tolerance, and pharmacokinetics of HP 029 after single oral doses were assessed in a 
randomized, double-blind, placebo controlled study in 70 healthy young men (eight dose 
groups). The test doses ranged from 5 to 200 mg. There were 9 subjects per dose group, 6 
on HP 029 and 3 on placebo. The 5 and 100 mg dose groups had only 8 subjects. Plasma 
and urine samples were analyzed for nonconjugated HP 029 using an HPLC assay with a 
detection limit of 1 ng/ml. HP 029 was rapidly absorbed after oral dosing with mean peak 
plasma levels occurring between 0,75 and 1.2 hours. The mean peak levels ranged from 
12.7 and 234.7 ng/ml after the 10 and 200 mg doses, respectively. There were dose related 
increases in peak plasma levels, AUCs, and the amounts of drug excreted in the urine. The 
mean plasma halfcjjfg_ was about 2.0 hours and was not affected by dose. About 6 to 1 \% of 
the dose was eliminatedin the urine /HP 029 was renally cleare<Tat a high rate and 
independent of dose. There were no clinically important or drug-related changes in any of 
the physical e xa m ina t i on's, audiograms, crophthamTologrce^amrnations. There were only 
minor within -subject fluctuations in vital signs, ECGs, and laboratory values, none of 
which were clinically meaningful or drug related after any of the doses of HP 029. 
(ABSTRACT TRUNCATED AT 250 WORDS) 

Publication Types: 

• Clinical Trial 

• Randomized Controlled Trial 
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Multiple dose pharmacokinetics, safety, and tolerance of velnacrine (HP 
029) in healthy elderly subjects: a potential therapeutic agent for 
Alzheimer's disease. 

Puri SK, Ho I, Hsu R, Lassman HB 

Clinical Pharmacology Section, Hoechst-Roussel Pharmaceuticals Inc., Somerville, NJ 
08876. 

The pharmacokinetics, safety, and tolerance of l,2,3,4-tetrahydro-9-aminoacridin-l- 
olmaleate (HP 029) a potential therapeutic agent for Alzheimer's disease, were assessed 
after multiple oral doses in a randomized double-blind, placebo controlled, ascending dose 
study in 56 healthy elderly men (14 per dose group). The subjects in the first three groups 
received 25, 50, or 1 00 mg two times a day and a fourth group was administered 1 00 mg 
velnacrine rid for 28 days. Alt subjects received a final dose on day 29. Subjects were 
confined for continuous observation during the 36-day study period. Blood and urine 
samples were collected for the pharmacokinetic assessment. There were no clinically 
important changes in the safety variables in both age groups after any dose. There was no 
evidence of hepalotoxicity when, elderly men were given 100 mgtid for 28 days. Nine 
subjects reported one or two episodes of gastrointestinal (diarrhea) side effects (6 in the 100 
mg bid group and 3 in the 100 mg tid dose group) during a 29-day trial. None required 
treatment or were discontinued from study. These results indicate that the safety and 
tolerance up to 100 mg tid for 28 days in healthy elderly men are acceptable. Velnacrine 
was rapidly absorbed after oral a<hrrmrstration. There were dose-related increases in Cmax, 
AUCs, and amount of drug excreted in urine. During multiple dosing, the Cmax increased 
as a function of dose. The tmax and tl/2 were not affected by dosage nor multiple dosing. 
Steady state levels of velnacrine were reached between days 2 and 3 with no evidence of 
farther accumulation of velnacrine thereafter, Approximately 1 1-30% of the administered 
dose was excreted in the urine over the course of the study. The favorable pharmacokinetic 
characteristics and acceptable safety and tolerance of multiple dosing oral doses of 
velnacrine sxrpport further testing of this compound for efficacy and safety in Alzheimer's 
patients. 

Publication Types: 

• Clinical Trial 

* Randomized Controlled Trial 

PMID: 2229455 [PubMed - indexed for MEDLINE} 
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Metrifonate (Trichlorfon): a review of the pharmacology, 
pharmacokinetics and clinical experience with a new 
acetylcholinesterase inhibitor for Alzheimer's disease* 

Ringman JM, Cummings JL. 

Department of Neurology, UCLA School of Medicine, Los Angeles, California 90095- 
1769, USA. 

Metrifonate is a cholinesterase inhibitor, effective in the treatment of both the cognitive and 
behavioural symptoms of Alzheimer's disease (AD). Previously used as an antihelminthic 
and insecticide, clinical experience with metrifonate in AD patients is large and growing. 
The parent compound is relatively inactive; it is metabolised non-enzymatically to 2,2- 
dimethy] dtchlorovinyl phosphate (DDVP), which irreversibly inhibits the 
acetylcholinesterase enzyme. The elimination half-life of DDYP is 2.1 h; cholinesterase 
inhibition by DDVP is stable and may persist for up to 55 days. Metrifonate can be 
administered once daily. In vitro and animal data regarding possible carcinogenesis of 
metrifonate and DDVP are conflicting; experience in the treatment of humans with 
schistosomiasis or AD support its safety. Animal studies demonstrate its efficacy in 
enhancing memory in animals with cholinergic deficits. Double-blind, placebo-controlled 
studies have shown the benefit of metrifonate compared to placebo in improving scores on 
the Clinical Global Impression of Change, Alzheimer's Disease Assessment Scale- 
Cognitive Subscale and the Neuropsychiatric Inventory. 

PMID: J 5992092 [PubMed] 
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Razadyne 

galantmeHBr 

Tablets and Oral Solution 



formerly known as REMINYL 



DESCRFTON 

RAZADYNE™ (galantamine hydrcbromide) is a reversible, competitive acetyl choiinesterasa inhibitor: 
It is known chemically as (4aS,6fl;8aS)-4a,5,9 ( 10 ( 11 t 12-hexahydro-3-methoxy-11-methyi-6H- 
ben2ofurc^,3^^2]berizazepin-&<)i hydrobmrnkfe. It has an empirical formula of C t7 H 2( N0 3 *HBr 
and a molecular weight of 368.27. Gaiarrtamine hyoYcbromide is a white to almost white powder and is 
sparingly soluble in water. The structural formula for galantamine rtydrobfomide is: 



OH 



CH 3 o, 




RAZADYNE™ for oral use is available in circular biconvex film-coated tablets of 4 mg (off-white), 8 mg 
(pink), and 12 mg (orange-brown). Each 4, 8, and 12 mg (base equivalent) tablet contains 5.126, 
10253, and 1 5.379 mg of gaJantamine hydroibromtde, respectively. Inactive ingredients include colloidal 
silicon dioxide, crospovidone, hypromellose, lactose monohydrate, magnesium stearate, 
rnicrocrystalline cellulose, propylene glycol, talc, and titanium dioxide. The 4 mg tablets contain yellow 
ferric oxide. The 8 mg tablets contain red ferric oxide. The 12 mg tablets contain fed ferric oxide and 
FD&C yellow #6 aluminum lake. 

RAZADYNE™ is also available as a 4 mgfortf. oral solution. The inactive ingredients for this solution are 
methyl parahydroxybenzoate, propyl parahydroxybenzoate, sodium saccharin, sodium hydroxide and 
purified water. 

CUMCAL PHARMACOLOGY 
Mechanism of Action 

Although fte etiology of cognitive impairment in Alzheimer's disease (AD) is not fully understood, it has 
been reported that acetylcholtne-producing neurons degenerate in the brains of patients with 
Alzheimer's disease. The degree of this cholinergic loss has been correlated with degree of cognitive 
impairment and density of arnytotd plaques (a rtetiropattortogicai hallmark of Alzheimer's disease). 
Galantamine, a tertiary alkaloid, is a competitive and reversible inhibitor of acetylchofinesterase. While 
the precise mechanism of galantarnine's action is unknown, it is postulated to exert its therapeutic effect 
by enhancing cholinergic function. This is accomplished by increasing the concentration of acetylcholine 
through reversible inhibition of its hydrolysis by cholinesterase. If this mechanism is correct, 
galantarnine's effect may lessen as the disease process advances and fewer cholinergic neurons 
remain functionally intact There is no evidence that galantamine afters the course of the underlying 
dementing process. 
Pharmacokinetics 

Galantamine is well absorbed with absolute oral bioavailability of about 90%. H has a terminal 
elimination half-life of about 7 hours and priarmacokinetics are linear over the range of 8-32 mg/day. 
The maximum inhibition of acetylcholinesterase activity of about 40% was achieved about one hour 
after a single oral dose of 8 mg gaiar^rrrino in hea&hy male subjects. 
Absorption and Distribution 

Galantamine is rapidly and completely absorbed with time to peak concentration about 1 hour. 
BjoevaDabiftydttetatJietwastrtf Food did not afled the 

AUC of oaiantarrHne but decreased by 25% and T^ was delayed by t.5 hours. The mean volume 
d cSstrfoution of galantamine is 175 L 

Hie plasma protein binding of g^laritarrtme is 18% at therapeutically relevant concentrations. In whole 
Wood, gatarrtamine is mainly distributed to blood cells (52.7%). The blood to plasma concentration ratio 
of galantamine is 1.2. 
Metabolism and Elimination 

Galantamine is metabolized by hepatic cytochrome P450 enzymes, giucuronidated, and excreted 
unchanged in the urine. In vitro studies indicate that cytochrome CYP2D6 and CYP3A4 were the major 
cytochrome P450 isoenzymes Involved in the metabolism of galantamine, and inhibitors of both 
pathways increase oral bioavailability of galantamine modestly (see PRECAUTIONS, Drug-Drug 
Interactions). O-demethytation, mediated by CYP2D6 was greater in extensive metabollzers of 
CYP2D6 than in poor metabofizers. In plasma from both poor and extensive metabofizers, however, 
unchanged galantemjne and its ^ucurrmkte accounted for most of the sample radioactivity 
In studies of oral 3 H-galantamine, unchanged galantamine and its glucuronic^, accounted for most 
piasma radtoactrvrty in poor and extensive CYP2D6 metabofizers. Up to 8 hours posfdose, unchanged 
galantamine accounted tor 39*77% of the total radtoactrvrty in the plasma, and g^lantemtne glucuronic^ 
for 14-24%. By 7 days, 93-99% of the radioactivity had been recovered, with about 95% in urine and 
about 5% in the feces. Total urinary recovery of unchanged gaJantamine accounted tor, on average, 
32% of the dose and that of galantamine glucuronide tor another 12% on average. 
After i.v. or oral administration, about 20% of the dose was excreted as unchanged galantamine in the 
urine in 24 hours, representing a renal clearance of about 65 mL/min, about 20-25% of the total plasma 
clearance of about 300 mUmin. 
Special Populations 
CYP2D6Pocr Metabolizers , 

Approximately 7% of the normal population has a genetic variation that leads to reduced levels of 
activity ofCYP2D6 isozyme. Such individuals have been referred to as poor metabolizers. After a single 
Cfaf dose of 4 mg or 8 mg galantamine, CYP2D6 poor metabolizers demonstrated a similar C^, and 
about 35% AUC. increase of unchanged galtotamine compared to extensive metabolizers. 



A total of 356 patients with Alzheimer's disease enrolled in two Phase 3 studies were genotyped with 
respect to CYP2D6 (n=210 hete/o-extensive metabolizers, 126 homo-extensive metaboBzere, and 20 
poor metabolizers). Population prarrracokinetic analysis indicated that there was a 25% decrease in 
median clearance in poor metabolizers compared to extensive metabolizers. Dosage adjustment is not 
necessary in patients identified as poor metabolizers as the dose of drug is individually titrated to 
tolerability. 

Hepatic Impairment Following a single 4 mg dose of galantamine, the pr^macotorietica of galantamine 
in subjects with mild hepatic impairment (n=8; Child-Pugh score of 56) were similar to those In healthy 
subjects, to patients with moderate hepatic impairment (n=8; Child-Pugh score of 7-9), galantamine 
clearance was decreased by about 25% compared to normal volunteers. Exposure would be expected 
to increase further with increasing degree of hepatic impairment (see PRECAUTIONS and DOSAGE 
AND ADMINISTRATION). 

Renal Impairment Following a single 8 mg dose of galantamine, AUC increased by 37% and 67% in 
moderate and severely renaNmpaired patients compared to normal volunteers (see PRECAUTIONS 
and DOSAGE AND ADMINISTRATION). 

Elderly: Data from clinical trials In patients with Alzheimer's disease indicate that galantamine 
concerrtrations are 30M0% higher than in healthy young subjects. 
Gender and Race: No specific pharmaorjWnelfe study was cora 

and race on the disposition of RAZADYNE™ (galantamine hydrobromide), but a population 
pharmacokinetic analysts indicates (n= 539 males and 550 females) that galantamine clearance is 
about 20% lower in females than in males (explained by tower body weight in females) and race 
(n= 1029Wiite, 24 Ba(M3 Asian art ^ 
Drug-Drug Interactions 

Multiple metabofic pathways and renal excretion are involved in the efirrrination of galantamine so no single 
pathway appears predorranart Based on ^vrtosfcjale^ 

involved in the metabolism of galantamine. CYP2D6 was involved in the formation of O-desmetrryt- 
galantamine, whereas CYP3A4 mediated the formation of galarrtamine-N-oxide. Galantamine is also 
giucuronidated and excreted unchanged in urine, 

(A) Effect d Other Drugs on the Meiabolism of RAZADYNE™: Drugs that are potent inhfofars for CYP2D6 
or CYP3A4 may increase the AUC of galantamine Multiple dose pharmacokinetic studies demonstrated 
that the AUC of galantamine increased 30% and 40%, respectively, during co-administration of 
ketoconazote and paroxetine. As coadministered with erythromycin, another CYP3A4 inhibitor, the 
galantamine AUC increased only 10%. Population PK analysis with a database of 852 patents with 
Alzheimer's disease showed that the clearance of galantamine was decreased about 25-33% by 
concurrent adrranistraiion of amfciptyline (n - 17), fluoxetine (n = 48), ftuvoxamrne (n = 14), and qufiidine 
(n = 7), known inhibBors of CYP2D& 

Concurrent administration of H r antagonists demonstrated that ranitidine did not affect the 
ptermacokinetics of g^larrtamine, and cimetidine increased the galantamine AUC by approximately 18%. 

(B) Bed of RAZADYNE™ on the MetaboSsm of Other Drugs: tn vitro studies show that galantamine 
did not inhibit the metabolic pathways catalyzed by CYP1A2, CYP2A6, CYP3A4, CYP4A, CYP2C, 
CYP2D6 and CYP2E1. This indicated that the inhibitory potential of galantamine towards the major 
forms of cytochrome P450 is very low. Multiple doses of galantamine (24 mg/day) had no effect on the 
pharmacokinetics of digoxin and warfarin (R- and S- forms). Galantamine had no effect on the 
increased prothrombin time induced by warfarin. 

CUMCAL TRIALS 

The effectiveness of RAZADYNE™ (galarttamine rrydrobromide) as a treatment for Alzheimer's disease 
is demonstrated by the results of 4 randomized, doubte-offftd, placebo-controlled clinical investigations in 
patents with probable Alzheimer's disease [diagnosed by NINCDS-ADRDA criteria, with Mini-Mental 
State Examination scores that were £ 1 0 and ^ 24). Doses studied were 8-32 mg/day g iven as twice daily 
doses, tn 3 of the 4 studies patients were started on a low dose of 8 mg, then tftrated weekly by 8 mg/day 
to 24 or 32 mg as assigned. In me fourth study {USA 4-week Dose-Escalation fixed-Oose Study) dose 
escalation of 6 mg/day occurred over 4 week intervals. The mean ace of patients participating in the 4 
RAZADYNE™ trials was 75 years wfth a range of 41 to 100. Arjprorimatery 62% of patients were women 
and 38% were men The racial distribution was White 94%, Black 3% and other races 3% Two other 
studies examined a three times dairy dosing regimen; these also showed or suggested benefit but did not 
suggest an advantage over twice da^ dosing. 

Study Outcome Measures: In each study, the primary effectiveness of RAZADYNE™ was evaluated 
using a dual outcome assessment strategy as measured by the Alzheimer's Disease Assessment Scale 
(ADAS-cog) and the Clinician's Interview Based Impression of Change that required the use of 
caregiver information (CtBIC-pius). 

The ability of RAZADYNE™ to improve cognitive performance was assessed with the cognitive sub- 
scale of the Alzheimer's Disease Assessment Scale (ADAS-cog), a muSMtem instrument that has been 
extensively vafidated in longitudinal cohorts of Alzheimer's disease patients. The ADAS-cog examines 
selected aspects of cognitive performance including elements of memory, orientation, attention, 
reasoning, language and praxis. The ADAS-cog scoring range is from 0 to 70, with higher scores 
indicating greater cognBive impairment Elderty normal adults may score as low as 0 or 1, but it is not 
unusual for norwternerited adults to score slightly higher. 

The patients recruited as participants in each study had mean scores on ADASoog of approximately 27 
units, win a range from 5 to 69. Experience gained in longitudinal studies of ambulatory patients wfth 
mild to moderate Alzheimer^ olsease suggests that they gain 6 to 12 units a year on the ADAS-cog. 
Lesser degrees of change, however, are seen in patients wfth very mild or very advanced disease 
because the ADAS-cog is not uniformly sensitive to change over the course ol the disease. The 
annualized rate of decline in the placebo patients participating in RAZADYNE™ trials was 
approximately 45 unite per year. 

The ability of RAZADYNE™ to produce an overall clinical effect was assessed using a Clinician's 
Interview Based Impression of Change that required the use of caregiver information, the CIBIC-pius. 
The CIBtC-plus Is not a single instrument and is not a standardized instrument like the ADAS-cog. 
Clinical trials for investigational drugs have used a variety of CIBIC formats, each different in terms of 
depth and structure. As such, results from a CIBIOplus reflect clinical experience from the trial or trials 
in which it was used and cannot be compared directly with the results of CIBfC-plus evaluations from 
other clinical trials. The CIBIC-plus used in the trials was a semi-structured instrument based on a 
comprehensive evaluation at baseline and subsequent time-points of 4 major areas of patient function; 
general, cognitive, behavioral and activities of daily living. It represents the assessment of a skilled 
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dinwan based on hstoer observation at an interview with the patient, in combination with information 
supplied by a caregiver familiar with the behavior of the patient over the interval rated. The CIBIC-plus is 
scored as a seven point categorical rating, ranging from a score of 1, indicating "markedly improved,' to 
a score of 4, ircfcating "no change' to a score d 7, indicating "marked worsening,' The CIBIC-ptus has 
not been systematically compared directly to assessments not using information from caregivers 
(CtBfC) or other global methods. 
U.S, Tweftiy-One-Week Fbted-Ooae Study 

In a study of 21 weeks duration, 978 patients were randomized to doses of 8, 16, or 24 mg of 
RAZADYNE™ per day, or to placebo, each given in 2 Evicted doses. Treatment was initiated at 8 mo/day 
for aJ! patients rsixfomtzed to RAZADYNE™, and increased by 8 mgWay every 4 weeks. Therefore, the 
maximum ©ration phase was 8 weeks and the minimum maintenance phase was 13 weeks (in patients 
randomized to 24 mg/day of RAZADYNE™}. 

Effects on the ADAScog: Figure 1 illustrates the time course for the change from baseline in ADAS-cog 
scores for all four dose groups over the 21 weeks of the study. At 21 weeks of treatment, the mean 
differences in the ADAS-cog change scores for the RAZADYNE™-treated patients compared to the 
patients on riaoeoo wem 17, S3, and 3.6 unto fix ^ 

16 mg/day and 24 mg/day treatments were statistically significantly superior to placebo and to the 
8 mg/day treatment. There was no statistically significant difference between the 16 mg/day and 
24 mg/day dose groups. 

Figure 1: Time-Course of the Change From Baseline in ADAS-cog Score 
for Patients Completing 21 Weeks (5 Months) of Treatment 



Figure a* Distribution of OBK>plus Ratings at Week 21 




Weeks of Treatment 

Figure 2 illustrates the cumulative percentages of patients from each of the four treatment groups who 
had attained at (east the measure of improvement in ADAS-cog score shown on the X axis. Three 
change scores (10-point, 7-point and 4-point reductions) and no change in score from baseline have 
been identified for illustrative purposes, and the percent of patients in each group achieving that result is 
shown in the inset table. 

The curves demonstrate that both patients assigned to gaiantamine and placebo nave a wide range of 
responses, but that the RAZADYNE™ groups are more likely to show the greater improvements. 

Figure Z Cumulative Percentage of Patients Completing 21 Weeks of 
DouWe-Blind Treatment Wfth Specified Changes From Baseline in ADAS-cog Scores. 
The Percentages of Randomized Patients Who Completed the Study Were 
Ptacebo 84%, 6 mg/day 77%, 16 mg/day 78% and 24 mg/day 78%. 
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Effects on the CIBIC-plus: Figure 3 is a histogram of the percentage distribution of CiBIC-plus scores 
attained by patients assigned to each of the four treatment groups who compteted 21 weeks of treatment. 
The RAZADYNE™ -placebo differences for these groups of patients in mean rating were 0.15, 0.41 and 
0.44 units for the 8, 16 and 24 mg/day treatments, respectively. The 16 mg/day and 24 mg/day 
treatments were statistically significantly superior to placebo, The differences vs. the 8 mg/day treatment 
for the 16 and 24 mg/day treatments were 0.26 and 0.29, respectively. There were no statistically 
significant differences between the 16 mg/day and 24 mg/day dose groups. 
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U.& Twenty-Sfc-Wae* Rxed-Oose Study 

In a study of 26 weeks duration, 636 patients were randomized to either a dose of 24 mg or 32 mg of 
RAZADYNE™ per day, or to placebo, each given in two divided doses. The 26^week study was divided 
into a 3-week dose etrafion phase and a 2^week nwmtenance phase. 

Effects on the ADAS-cog: Figure 4 illustrates me time course for the change from baseline in ADAS-cog 
scores for all three dose groups over the 26 weeks of the study. At 26 weeks of treatment, the mean 
differences in the ADAScog change scores for the RAZADYNE™- treated patients compared to the 
patients on ptacebo were 3.9 and 3.8 units for the 24 mg/day and 32 mg/day treatments, respectively. 
Both treatments were statistically significantly superior to placebo, but were not significantly different 
from each other. 

Figure 4: Time-Course of the Change From Baseline in ADAS-cog Score 
for Patients Completing 26 Weeks of Treatment 




Weeks of Treatment 



Figure 5 illustrates the cumulative percentages of patients from each of the three treatment groups who 
had attained at least the measure of improvement in ADAS-cog score shown on the X axis. Three 
change scores (10-point, 7-point and 4-point reductions) and no change in score from baseline have 
been identtfied for illustrative purposes, and the percent of patients in each group achieving that result s 
shown in the inset table. 

The curves dernonstrate that both patients assigned to RAZADYNE™ and placebo have a wide range 
of responses, but that the RAZADYNE™ groups are more likely to show the greater irnprovernerrts. A 
curve for an effective treatment would be shifted to the left of the curve for placebo, whSe an ineffective 
wdeietemxjs treatment would be superimposed upon, or shifted to the right of the curve for placebo, 
respectively. 

Figure 5: Cumulative Percentage of Patients Completing 26 Weeks of 
Double-Blind Treatment With Specified Changes From Baseline in ADAScog Scores. 
The Percentages of Randomized Patients Who Completed the Study Were: 
Placebo 81%, 24 mgttay 66%, and 32 mg/day 58%. 
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Effects on the CIHC-pius: Figure 6 is a histogram of the percentage distribution of CIBIC-pfus scores 
attained by patients assigned to each of the three treatment groups who completed 26 weeks of treatment 
The mean RAZADYNE TM -piacebo diSerences for these groups of patients in the mean rating were 0.28 
and 029 unto far 24 and 32 mo/day of RAZADYNE™, respectively. The mean ratings for bom groups 
were statistically significantly superior to placebo, but were not significantly different from each other. 

Figure 6: Distribution dCIBfG-pfus Ratings at Week 26 
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International Twenty-Sfc-Wee* Frxed-Oose Study 

m a stody of 26 weeks duration identical in design to the USA 26-Week Fixed-Dose Study, 653 patients 
were randomized to either a dose of 24 mg or 32 mg of RAZADYNE™ per day, or to placebo, each 
given in two divided doses. The 26-week study was divided into a 3-week dose titration phase and a 
23-week maintenance phase. 

Effects on the ADAS-cog Figure 7 illustrates the time course for the change from baseline in ADAS-cog 
scores for afl three dose groups over the 26 weeks of the study. At 26 weeks of treatment, the mean 
differences in the ADAS-cog change scores for the RAZADYNE™- treated patients compared to the 
patients on placebo were 3.1 and 4.1 units for the 24 mg/day and 32 mg/day treatments, respectively. 
Both treatments were staHsticaffy significantly superior to placebo, but were not significantly different 
from each other. 

Figure 7: Time-Course of the Change From Baseline in ADAS-cog Score 
for Patients Completing 26 Weeks of Treatment 




Weeks of Treatment 



Figure 8 Sustrates the cumulative percentages of patients from each of the three treatment groups who 
had attained at least the measure of improvement in ADAS-cog score shown on the X axis. Three 
change scores (10-point, 7-poirrt and 4-point reductions) and no change in score from basetine have 
been identified for illustrative purposes, and the percent of patients in each group achieving that result is 
shown in the inset table. 

The curves demonstrate that both patients assigned to RAZADYNE™ and placebo have a wide range 
of responses, but that the RAZADYNE™ groups are more likely to show the greater improvements. 

Figure ft Cumulative Percentage of Patients Completing 26 Weeks of 
Double-Blind Treatment With Specified Changes From Baseline in ADAS-cog Scores. 
The Percentages of Randomized Patients Who Completed the Study Were: 
Placebo 87%, 24 mg/day 80%, and 32 mg/day 75%. 




-10 -5 0 5 10 15 
ADAS-cog Change From Baseline 





Change in ADAS-cog 






Treatment 


-10 -7 


*4 


0 


Placebo 


1.2% 5l8% 


15.2% 


3a 8% 


24 mg/day 


4.5% 15l4% 


30.8% 


65.4% 


32 mg/day 


7.9% 19.7% 


34.9% 


63.8% 



Effects on the CIBfC-ptus: Figure 9 is a histogram of the percentage distribution of CiBfC-pfus scores 
attained by patients assigned to each of the three treatment groups who completed 26 weeks of 
treatment The mean RAZADYNE™-ptacebo differences for these groups of patients in the mean rating 
of change from baseline were 0,34 and 0.47 tor 24 and 32 mg/day of RAZADYNE™, respectively. The 
mean ratings for the RAZADYNE™ groups were statistically significantly superior to placebo, but were 
not significantly different from each other. 

Frgure 9: Distribution of OBIC-ptus Rating at Week 26 
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International Thirteen-Week Hexlble-Dose Study 

In a study of 13 weeks duration, 388 patients were rarrdomized to either a flexible dose of 24-32 mg/day 
of RAZADYNE™ or to placebo, each given in two divided doses. The 13-week study was divided into a 
3-week dose titration phase and a 10-week maintenance phase, The patients in the active treatment 
arm d tire study were rrjaifttaine^ 

Effects on the ADAS-cog: Figure 1 0 illustrates the time course for the change from baseline in ADAS- 
cog scores for both dose groups over the 13 weeks of the study. At 13 weeks of treatment, the mean 
difference in the ADAS-cog change scores for the treated patients compared to the patients on placebo 
was 1 A RAZADYNE™ at a dose of 24-32 mg/day was statistically significantly superior to placebo. 

Figure 10t Time-Course of the Change From Baseline in ADAS-cog Score 
for Patients Completing 13 Weeks of Treatment 




Weeks of Treatment 



Figure 11 illustrates the cumulative percentages of patients from each of the two treatment groups who 
had attained at least the measure of improvement in ADA&cog score shown on the X axis. Three 
change scores (10-point, 7-point and 4-point reductions) and no change in score from baseline have 
been identified tor illustrative purposes, and the percent of patiente in each group achieving that rest/it is 
shown in the inset table. 

The curves demonstrate that both patients assigned to RAZADYNE™ and placebo have a wide range 
of responses, but that the RAZADYNE™ group is more likefy to show the greater Implement 

Ftgure 11: Cumulative Percentage of Patients Completing 13 Weeks of Double-Blind Treatment With 
Specified Changes From Baseline in ADA&cog Scores. The Percentages of Rarrdomced Patens 
Who Completed the Study Were: Placebo 90%, 24-32 mg/day 67%. 
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Effects on the ClBlOpius: Figure 12 is a histogram of the percentage distribution of GBIC-ptus scores 
attained by patients assigned to each of the two treatment groups who completed 13 weeks of 
treatment The mean RAZADYNE™-ptecebo differences for the group of patients in the mean rating of 
change from baseline was 0.37 units. The mean rating for the 24-32 mg/day group was statistically 
significantly superior to placebo. 

Figure 12: Distribution of ClBlOpius Ratings at Week 13 
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Age, Gender and Race; Patient's age, gender, or race did not predict dinical outcome of treatment 
INDICATIONS AND USAGE 

RAZADYNE™ (gaiantamfae hydrobromide) is indicated for the treatment of mild to moderate dementia 
of the Alzheimer's type. 

CONTRAIMHCAnONS 

RAZADYNE™ (gaiantamirte hydrobromide) is corrtraindicated in patients with known hypersensitivity to 
galantamine rtyotorornideor to any exeipients used in the formulation. 

WARNINGS 
Anesthesia 

GaJantamine, as a choSnesterase inhibitor, is likely to exaggerate the neuromuscular blocking effects of 
succinylctojfine-type and similar neuromuscular blocking agents during anesthesia 
CtidtovBM-iitor Conditions 

Because of their pharmacological action, cholinesterase inhibitors have vagotonic effects on the 
sinoatrial and atrioventricular nodes, leading to bradycardia and AV block. These actions may be 
particularly important to patients with supraventricular carcfiac conduction disorders or to patents taking 
other drugs concomtemly that significantly slow heart rate. Postmarketing surveillance of marketed 
an6chofinesterase inhibitors has shown, however, that bradycardia and all types of heart block have 
been reported in patients both with and without known underlying cardiac conduction abnormalities. 
Therefore aU patients should be considered at risk for adverse effects on carasac a>nductm 
tn randomized controlled trials, bradycardia was reported more frequently in galarttamine-treated 
patients than in placebo-treated patients, but was rarely severe and rarely led to treatment 
ajscorrCnuation. The overall frequency of this event was 2-3% for galantamine doses up to 24 mg/day 
compared with <1% for placebo. No increased incidence of heart block was observed at the 
recommended doses. 

Patients treated with galantamine up to 24 mg/day using the recommended dosing schedule showed a 
Ajse-reJated increase in risk of syncope (placebo 0.7% [27288$ 4 rr^B 
[7/552* 12 mg BID 2.2% [6/273]). 
GasfromtestirriContftforis 

Through their primary action, c^nornimetics may be expected to increase gastric acid secretion due to 
increased chofirtergic activity. Therefore, patients should be monitored closely for symptoms of active or 
occult gastrointestinal bleeding, especially those wilh an increased risk for developing ulcers, e.g., those 
with a history of ulcer disease or patients using concurrent nonsteroidal anti-inflammatory drugs 
(NSAIDS). Clinical studies of RAZADYNE™ "(galantamine hydrobromide) have shown no increase, 
relative to placebo, in the incidence of either peptic ulcer disease or gastrointestinal bleeding. 
RAZADYNE™, as a predictable consequence of its pharmacological properties, has been shown to 
produce nausea, vomifog, diarrhea, anorexia* and weight loss (see ADVERSE REACTIONS). 
Qenttourtnary 

Although Biswas not observed in clinical trials with RAZADYNE™, crtdinomirnetics may cause bladder 
outflow obstruction. 

Neurotogfca) Con&tfons 

Seizures: Cboiinesterase inhibitors are believed to have some potential to cause generalized 
convulsions. However, seizure activity may also be a manifestation of Alzheimer's disease. In clinical 
trials, there was no increase srt the incidence of wnvutsions with RAZADYNE™, compared to placebo. 
Pulmonary Conditions 

Because of its cholinomimetic action, galantamine should be prescribed with care to patients with a 
history of severe asthma or obstructive pulmonary disease, 

PRECAUTIONS 

Information for Patients and Caregivers: Caregivers should be instructed in the recommended 
administration (twice per day, preferably with morning and evening meal) and dose escalation (dose 
increases should follow minimum of four weeks at prior dose). 



Patients and caregivers should be advised that the most frequent adverse events associated with use of 
the drug can be minimized by following the recommended dosage and administration. 
Patents and caregivers should be advised to ensure adequate fluid intake during treatment If therapy 
has been interrupted for several days or longer, the patient should be restarted at the lowest dose and 
the dose escalated to the current dose. 

Caregivers should be instructed in the correct procedure for administering RAZADYNE™ (galantamine 
hydrobromide) Oral Solution. In addition, they should be Informed of the existence of an Instruction 
Sheet (Included with the product) describing how the solution is to be administered. They should be 
urged to read ftis sheet prior to administering RAZADYNE™ Oral Solution. Caregivers should direct 
questions about the administration of the solution to either their physician or pharmacist 
Deaths In Subjects with MfU Cognitive Impairment (MCI) 

In two randomized placebo controlled trials of 2 years duration in subjects with mild cognitive 
irnpairmert (MCI), a total of 13 subjects on RAZADYNE™ (n=1026) and 1 subject on placebo (rt=1022) 
died The deaths were due to various causes which could be expected in an elderly population; about 
half cf the RAZADYNE™ deaths appeared to result from various vascular causes (myocardial infarction, 
stroke, and sudden death). 

Although the Difference in mortality between RAZADYNE™ and placebo-treated groups in these two 
studies was significant the results are highly discrepant wrfo other studies of RAZADYNE™. Specifically, 
in these two MCI studies, the rrtortalfy rate in the placebo-treated subjects was markedly tower than me 
rate in placebo-treated patients in trials of RAZADYNE™ in Alzheimer's cfisease or other dementias (0.7 
per 1000 person years compared to 22-61 per 1000 person years, respectively). Although the morteBty 
rate in the RAZADYNE™-treated MCI subjects was also lower than mat observed in RAZADYNE™ - 
treated patterns to Alzheimer's disease and other dementia trials (10.2 per 1000 person years compared 
to 23-31 per 1000 person years, respectively), the relative difference was much less. When the 
Alzheimer's disease and other dementia studies were pooled (rt=6000), the mortality rate in the placebo 
group numerically exceeded that in toe RAZADYNE™ group. Furthermore, in the MCI studies, no 
subjects in the piaceoo group died after 6 months, a highly unexpected finding in this population. 
Individuals with mild cognitive impairment demonstrate isolated memory impairment greater than 
expected for their age and education, but do not meet current diagnostic criteria for Alzheimer's disease. 
Special Populations 
Hepatic impairment 

tn patients with moderately impaired hepatic function, dose titration should proceed cautiously (see 
CUffiCAL PHARMACOLOGY and DOSAGE AND ADMINISTRATION). The use of RAZADYNE™ in 
patients with severe hepatic irripairment is not recommended. 
Renal Impairment 

in patients with moderately impaired renal function, dose titration should proceed cautiously (see 
CLINICAL PHARMACOLOGY and DOSAGE AND ADMINISTRATION). In patients with severely 
impaired renal function (CL a <9 mL/min)the use of RAZADYNE™ is not recommended. 
Drug-Drug mteracttorts 

Use VVim Anticholinergics 

RAZADYNE™ has the potential to interfere w^h the activity of anticholinergic medications. 
Use With Chdinomirnetics and Other Chotinesterase Inhibitors 

A synergistic effect is expected when cholinesterase inhibitors are given concurrently with 
sucwrrytehofrne, other chottnesterase inhibitors, similar neuromuscular blocking agents or cholinergic 
agonists such as bethanecho). 

A) Effect of Other Drugs on Galantamine 
In vitro 

CYP3A4 and CYP2D6 are the major enzymes involved in the metabolism of galantamine. CYP3A4 
mediates the formation of gatantamine-N-oxide; CYP2D6 leads to the formation of O-desmethyf- 
galantamine. Because galantamine is also ajucuronidated and excreted unchanged, no single pathway 
appears predominant 
In vivo 

Clrnetidbw ami Ranitktaie: Gatan^ 

treatment with either cimetidine (600 mg daBy) or ranrHdne (300 mg dairy). Cimeftdine increased the 
WoavaBabiliry of galantamine by approximately 16%. Ranitidine had no effect on the PK of galantamine. 
Ketoconfizote: Ketoconazote, a strong inhibitor of CYP3A4 and an inhibitor of CYP2D6, at a dose of 
200 mg BID for 4 days, increased the AUC of galantamine by 30%. 

Erythromycin: Erythromycin, a moderate inhfoitor of CYP3A4 at a dose of 500 mg Q1D for 4 days, 
affected the AUC of galantamine minimally (10% increase). 

Paroxetine: Paroxetine, a strong inhibitor of CYP2D6, at 20 mg/day for 16 days, increased the oral 
bfoavaSabitity of galantamine by about 40%. 

B) Effect of Galantamine on Other Drugs 
tn vitro 

Galantamine did not inhibfl the metabolic pathways catalyzed by CYP1A2, CYP2A6, CYP3A4, CYP4A, 
CYP2C, CYP2D8 or CYP2E1. This indicates that foe inhibitory potential of galantamine towards the 
major forms of cytochrome P450 is very low. 
In vivo 

Warfarin: Gatarrtamine at 24 mg/day had no effect on the pharmacokinetics of R-and-S-warfarin (25 mg 
single dose) or on the prothrombin time. The protein binding of warfarin was unaffected by galantamine. 
Dlgoxin: Galantamine at 24 mg/day had no effect on the steady-state pharmacokinetics of digoxin 
(0.375 mg once dairy) when they were coadministered. In this study, however, one healthy subject was 
hospitalized for 2 nd and 3" degree heart block and bradycardia. 
Carcinogenesis, Mutagenesis and Impairment of Fertility 

In a 24-monfh oral carcinogenicfy study in rats, a slight increase in endometrial adenocarcinomas was 
observed at 10 mg/kg/day (4 times the Maximum Recommended Human Dose [MRHD] on a mg/m 2 
basts or 6 times on an exposure [AUC] basis and 30 mg/kp/day (12 times MRHD on a mg/rrr 1 basis or 1 9 
times on an AUC basis). No increase in neoplastic changes was observed in females at 2.5 mg/kg/day 
(equivalent to the MRHD on a mg/m 2 basts or 2 times on an AUC basts) or in males up to the highest 
dose tested of 30 mg/kg/day (12 times the MRHD on a mg/m 2 and AUC basis). 
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Galantamine was not carcinogenic In a 6-month oral carcinogenicity study in transgenic (P 53- 
deffcsent) mice up to 20 mgAgttay, or in a 24-month oral caranogenicity study in mate and female 
mice up to tOmgAgtiay (2 times the MRHD on a mo/m 2 basis and equivalent on an AUC basis). 
Galantamine produced no evidence of genotoxtc potential when evaluated in the in vitro Ames 
5, typNmummor £ coli reverse mutation assay, in vitro mouse lymphoma assay, in vfrarrecronudeus 
test in mice, orfoviro chromosome aberration assay in Chinese hamster ovary cells. 
No impairment of fertility was seen in rats given up to 16 mgfkg/day (7 times the MRHD on a mg/m? 
basis) for 14 days prior to mating in females and for 60 days prior to mating in males. 
Pregnancy ■ 

Pregnancy Category B: In a study In which rats were dosed from day 14 (females) or day 60 (mates) 
prior to mating through the period of organogenesis, a slightly increased incidence of skeletal variations 
was observed at doses of 8 mgflcg/day (3 times the Maximum Recommended Human Dose [MRHD] on 
a mg/rn 2 basis) and 16 mg/kg/day. In a study in which program rats were dosed from foe beginning of 
organogenesis through day 21 posl-partum, pup weights were decreased at 8 and 16 mg/kg/day, but no 
adverse effects on other postnatal developmental parameters were seen. The doses causing the above 
effects in rats produced slight maternal toxicity. No major mafiorrnations were caused in rats given up to 
16 mgAg/day. No drug related teratogenic effects were observed in rabbits given up to 40 mg/kg/day 
(32 times the MRHD on a mg/m 2 basis) during the period of organogenesis. 

There are no adequate and weitaxarctted studies of RAZADYNE™ In pregnant women. RAZADYNE™ 
should be used during pregnancy only if the potential benefit justifies the potentiai risk to the fetus. 
Nursing Mothers 

ft is not known whether paiarrtemine is excreted in human breast milk. RAZADYNE™ has no indication 
for use in nursing mothers. 
Pediatric Use 

There are no adequate and weikxxrtroiied trials documenting the safety and efficacy of gaiantamine in 
any illness occurring in children. Therefore, use of RAZADYNE™ in children is not recommended. 

ADVERSE REACTIONS 
Pre-Marfcetmg Cthtoat Trial Experience 

Adverse Events Leading to Discontinuation; tn two targe scale, placebo-controlled trials of 6 months 
duration in which patients were titrated weekly from 8 to 16 to 24, and to 32 mg/day, the risk of 
discontinuation because of an adverse event in the galantamine group exceeded that in the placebo 
group by about threefold, in contrast in a 5-monlh trial with escalation of the dose by 8 mg/day every 4 
weeks, the overall risk of Discontinuation because of an adverse event was 7%, 7%, and 10% for the 
placebo, galantamine 16 mg/day, and gaiantamine 24 mg/day groups, respectively, with gastrointestinal 
adverse effects the principle reason for discontinuing galantamine. Table 1 shows the most frequent 
adverse events leading to discontinuation in this study. 

Table 1: Most Frequent Adverse Events Leading to Discontinuation in a Placebo-ControSed, 
Doubfe-Btrnd Trial Wfth a 4-Week Dose Escalation Schedule 



4-Week Escalation 




Placebo 


16 mo/day 


24 mo/day 


Adverse Event 


N=286 


N=Z79 


N=273 


Nausea 


<1% 


2% 


4% 


vomiting 


0% 


1% 


3% 


Anorexia 


<1% 


1% 


<1% 


Dizziness 


<1% 


2% 


1% 


Syncope 


0% 


0% 


1% 



Adverse Events Reported in Controlled Trials: The reported adverse events in RAZADYNE™ 
(galantamine hydjobromide) trials reflect experience gained under closely monitored conditions in a 
highly selected patent population. In actual practice or in other clinical trials, these frequency estimates 
may not apply, as the conditions of use, reporting behavior and the types of patients treated may differ. 
The rnajority of these adverse events occurred during the dose-escalation period In those patients who 
experienced the most frequent adverse event, nausea, the median duration of the nausea was 5-7 
days. 

Administration of RAZADYNE™ with food, (he use of antiemetic medication, and ensuring adequate 
fluid intake may reduce the impact of frese events. 

The most frequent adverse events, defined as those occurring at a frequency of at least 5% and at least 
twice the rate on placebo with the recommended maintenance dose of either 16 or 24 mg/day of 
RAZADYNE™ under conditions of every 4 week dose-escalation for each dose increment of 8 mg/day, 
are shown in Table 2. These events were primarily gastrointestinal and tended to be less frequent with 
the 16 mg/day recommended initial maintenance dose. 



Table 2: The Most Frequent Adverse Events in the Placebo-Controlled Trial 
With Dose Escalation Every 4 Weeks Occurring in at Least 5% ol Patients 
Receiving RAZADYNE™ and at Least Twice the Rate on Placebo. 





Placebo 


RAZADYNE 71 
16mgttay 


RAZADYNE™ 
24 mg/day 


Adverse Event 


N=286 


N=279 


N=273 


Nausea 


5% 


13% 


17% 


Vomiting 


1% 


6% 


10% 


Diarrhea 


6% 


12% 


6% 


Anorexia 


3% 


7% 


9% 


Weight decrease 


1% 


5% 


5% 



Table 3: The most common adverse events (adverse events occurring with an incidence of at least 2% 
with RAZADYNE™ treatment and in which the incidence was greater than with placebo treatment) are 
listed in Table 3 for four placebo-controlled trials for patients treated with 16 or 24 mg/day of 
RAZADYNE™. 



Table 3: Adverse Events Reported in at Least 2% of Patients With Alzheimer's Disease 
Administered RAZADYNE™ and at a Frequency Greater Than Win Placebo 



Body System 


Placebo 


RAZADYNE™' 

nn4^y ? lilt 


Adverse Event 


(N=801) 


(N=1040) 


ouuy t» a wruKf ycutscn otsunjciD 






Fabp^us 


3% 


5% 


Syncope 


1% 


c70 


Centra) Jt norinhnral iwwun ie cuetom Htcftrriont 
V/wnuai a penpnerai nervous sysrem uisutwid 






Dizziness 


6% 


9% 


Headache 


5% 


O7o 


Tremor 


£70 




ftactmintoctlnflt euetam rHiennriora 
UaSwOJnicallilal oycMCiTJ QlSOfUtrto 






Nausea 


5f7D 




\Jhmttinn 


4% 




uuwiea 


/7b 


tfft 


ADuurtiuiaj paw 


AOL 


07* 


Dyspepsia 


t7b 


car 
076 


Uaart rain orvt ffeufhm ^'rfwWflT<» 

nean ioic ana myumi QisciuCJo 






Bradycardia 


17b 


Cfo 


mciauonc anu nuiriuonai asoroers 






vvefgni uecreasfi 


tyoj 
Ch 


7% 


Psychiatric disorders 






Anorexia 


OTb 


if?© 


UBprcssion 


coj 
D/o 


7*K. 
I/O 


IfToUmlKJ 


AQJ 
*f70 


coy 
D7» 








Red blood cell disorders 






Anemia 


2% 


3% 


Respiratory system disorders 






Rhinitis 


3% 


4% 


Urinary system disorders 






Urinary tract infection 


7% 


8% 


Hematuria 


2% 


3% 



Adverse events in patients treated with 16 or 24 mg/day of RAZADYNE™ in 
four placebo-controlled trials are included. 



Adverse events occurring with an incidence of at least 2% in placebo-treated patients that was either 
equal to or greater than with RAZADYNE™ treatment were constipation, agitation, confusion, anxiety, 
hallucination, injury, back pain, peripheral edema, asthenia, chest pain, urinary incontinence, upper 
respiratory tract infection, bronchitis, coughing, rrypertension, fall, and purpura 
There were no important diferences in adverse event rates related to dose or sex. There were too few 
non-Caucasian patients to assess the effects of race on adverse event rates. 
No cfinicalty relevant abnormalities in lahoratory values were observed 
Other Adverse Events Observed During Clinical Trials 

RAZADYNE™ was administered to 3055 patients with Alzheimer's disease, A total of 2357 patients 
received galantamine in piacetonxxitrolled trials and 761 patients with Alzheimer's disease received 
galantamine 24 mp/day, the maximum recommended maintenance dose. About 1000 patients received 
galantamine for at least one year and approximately 200 patients received galartfamine for two years. 
To establish the rate of adverse events, data from aQ patients receiving any dose of gatantvnine in 8 
ptacebo-oontrotfed trials and 6 open-label extension trials were pooled The methodology to gather and 
codify these adverse events was standardized across trials, using WHO terminology. All adverse events 
occurring in approximately 0.1% are included, except tor those already listed elsewhere in labeling, 
WHO terms too general to be irrformaiive, or events unlikely to be drug caused Events are classified by 
body system and listed using the following definitions: frequent adverse events - those occurring in at 
least 1/100 patients; infrequent adverse events - those occurring in 1/100 to 1/1000 patients; rare 
adverse events - those occurring in 1/1000 to 1/10000 patients; very rare adverse events - those 
occurring in fewer than 1/10000 patients. These adverse events are not necessarily related to 
RAZADYNE™ treatment and in most cases were observed at a similar frequency in placebo-treated 
patents in the controlled studies. 

Body As a Whole - General Disorders: Frequent chest pain, asthenia, fever, malaise 
Cardiovascular System Disorders: Infrequent postural hypotension, hypotension, dependent edema, 
cardiac failure, myocardial ischemia or infarction 

Central ft Peripheral Nervous System Disorders: Infrequent: vertigo, hypertonia, convulsions, 
involuntary muscle contractions, paresthesia, ataxia, hypokinesia, hyperkinesia, apraxia, aphasia, leg 
cramps, tinnitus, transient ischemic attack or cerebrovascular accident 

Gastrointestinal System Disorders: Frequent flatulence; Infrequent gastritis, meiena, dysphagia, 
rectal hemorrhage, dry mouth, saliva increased, diverticulitis, gastroenteritis, hiccup; Rare: esophageal 
perforation 

Heart Rate & Rhythm Disorders: Infrequent AV block, palpitation, atrial arrhythmias including atrial 
fibrillation and supraventricular tachycardia, QT prolonged, bundle branch block, T-wave inversion, 
ventricular tachycaixfia; Rare: severe bradycardia 

Metabolic & Nutritional Disorders: Infrequent rtypergjycemia, alkaline phosphatase increased 
Platelet, Bleeding & Clotting Disorders: Infrequent purpura, eptstaxis, thrombocytopenia 
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Psychiatric Disorders: Infrequent apathy, paroniria, paranoid reaction, libido increased, delirium; 
Rare; suicidal ideation; Very ram: suicide 

Urinary System Oteordert: Frequent incontinence; Infrequent hematuria, micturition frequency, 
cystitis, urinary retention, nocturia, renal calculi 
Postmarketing Experience: 

Other adverse events from post-approval controlled and uncontrolled clinical trials and post-marketing 
experience observed in patients treated with RAZADYNE™ include: 

Body as a Whole - General Disorders: dehydration (including rare, severe cases leading to renal 

insufficiency and renal tailure) 

Psychiatric Disorders: aggression 

Gastrointestinal System Disorders: upper and lower Gl bleeding 

ttetabolfc A Nutritional Disorders: hypokalemia 

These adverse everts may or may not be causafy related to the drug. 

OVERDOSAGE 

Because strategies for the rnartageirert 

prison control center to determine the latest recommendatiorts for the management of an overdose of 
any drug. 

As in any case of overdose, general supportive measures should be utilized. Signs and symptoms of 
significant overdosing of galantamine are predicted to be similar to those of overdosing of other 
cholinomimetics. These effects generally involve the central nervous system, the parasympathetic 
nervous system, and the neuromuscular junction. In addition to muscle weakness or fesriculatJons, 
some or all of the following signs of cholinergic crisis may develop: severe nausea, vomiting, 
gastrointestinal cramping, salivation, iacrimation, urination, defecation, sweating, bradycardia, 
hypotension, respiratory depression, collapse and convulsions. Increasing muscle weakness is a 
possbifcy and may result in death if respiratory muscles are involved. 

Tertiary anticholinergics such as atropine may be used as an antidote for RAZADYNE™ (galarttamine 
hydrobromide) overdosage. Intravenous atropine sulfate titrated to eflect is recommended at an initial 
dose of 0.5 to 1j0 mg U wih subsequent doses based upon clinical response. Atypical responses in 
blood pressure and heart rate have been reported with other cholinomimetics when coadministered with 
quaternary anticholinergics. It is not known whether RAZADYNE™ and/or its metabolites can be 
removed by dialysis (hemodialysis, peritoneal dialysis, or hemofiltration). Dose-related signs of toxicity 
in animals included hypoachviry, tremors, clonic convulsions, salivation, Iacrimation, 
chrorrwda^yorrhea, mucoid feces, and dyspnea. 

m one postmarketing report one patient who had been taking 4 mg of galantamine daily for a week 
inadvertently ingested eight 4 mg tablets (32 mg total} on a single day. Subsequent, she developed 
bradycaraia, QT prolongation, ventricular tachycardia and torsades de pointes accompanied by a brief 
loss of consciousness for which she required hospital treatment Two additional cases of accidental 
ingestion of 32 mg (nausea, vomiting, and dry mouth; nausea, vomiting, and substernal chest pain) and 
one of 40 mg (vomiting), resulted in brief hospitafizations for observation with full recovery. One patient, 
who was presented 24 mg/day and had a history of hallucinations over the previous two years, 
mistakenly received 24 mg twice daily for 34 days and developed hallucinations requiring 
hospttafizatioa Another patient, who was prescribed 16 mg/day of oral solution, inadvertently ingested 
160 mg (40 mL) and experienced sweating, vomiting, bradycardia, and near-syncope one hour later, 
which necessitated bospitaJ treatment His symptoms resolved within 24 hours. 

DOSAGE AND ADWtfSTRATON 

The dosage of RAZADYNE™ (galantamine hydrobromide) shown to be effective in controlled cfinical trials 
is 16-32 mg/day given as twice dairy dosing. As the dose of 32 mg/day is less well tolerated than tower 
doses and does not provide Increased effectiveness, me recwrmndedeceera 
in a BID regimen. The dose of 24 mg/day did not provide a statistically signScant greater clinical benefit 
than 16 mg/day. It is possible, however, that a daily dose of 24 mg of RAZADYNE™ might provide 
additional benefit far some patients* 

The recommended starting dose of RAZADYNE™ is 4 mg twice a day (6 mg/day). The dose should be 
increased to the initial maintenance dose of 8 mg twice a day (16 mg/day) after a minimum of 4 weeks. 
A further increase to 12 mg twice a day (24 mc/day) should be attempted after a minimum of 4 weeks at 
8 mg twice a day (16 mo/day). Dose increases should be based upon assessment of clinical benefit 
and tolerabilrty of the previous dose, 

RAZADYNE™ should be administered twice a day, preferably wffii morning and evening meals. 
Patients and caregivers should be advised to ensure adequate fluid intake during treatment If therapy 
has been interrupted tor several days or longer, the patient should be restarted at the lowest dose and 
the dose escalated to the current dose. 

Caregivers shouW be instructed in the correct procedure lor administering RAZADYNE™ Oral Solution. 
In addition, they should be informed of the existence of an Instruction Sheet (included with the product) 
describing how the solution is to be administered. They should be urged to read this sheet prior to 
administering RAZADYNE™ Oral Solution. Caregivers should direct questions about the administration 
tfttesc^ntoetetr»rpbvsiti^ 

The abrupt wfthdrawa! of RAZADYNE™ in those patients who had been receiving doses in the effective 
range was not associated with an increased frequency of adverse events in comparison with those 
continuing to receive the same doses of that drug. The beneficial effects of RAZADYNE™ are lost, 
however, when the drug is ajscontinued. 
Doses In Special Populations 

Galantamirte plasma concentrations may be increased in patients with moderate to severe hepatic 
impairment. In patients with moderately impaired hepatic function (Child-Pugh score of 7-9), the dose 
should generally not exceed 16 mg/day. The use of RAZADYNE™ in patients with severe hepatic 
impairment (ChildPugh score of 10-15) is not recommended. 

For patients with moderate renal impairment the dose should generally not exceed 16 mg/day. In 
patients with severe renal impairment (creatinine clearance < 9 mL/min), the use of RAZADYNE™ is 
not recommended. 



HOW SUPPLED 

RAZADYNE™ (galantamine hydrobromide) tablets are Imprinted MANSSEN" on one side, and "6* and 

the strength "4", V, or m \T on the other. 

4 mg off-white tablet bottles of 60 NDC 50458-39^60 

8 mg pink tablet bottles of 60NDC 50458^397-60 

12 mg warige-brown tablet bottles of 60 NDC 50458-39*60 

RAZADYNE™ (galantamine hydrobromide) 4 mg/ml oral solution (NDC 50458*490-10) is a clear 
colorless solution supplied in 100 mL bottles with a calibrated (in milligrams and milliliters) pipette. The 
minimum calibrated volume is 05 mL, while the maximum caltorated volume is 4 mL 
Storage and Handing 

RAZADYNE™ tablets should be stored at 25°C fTPF); excursions permitted to 15-30°C (59-86°F) 
[see USP Controlled Room Temperature). 

RAZADYNE™ Oral Solution should be stored at 25°C (77*F); excursions permitted to 15-30*0 
(59-86?) [see USP Controlled Room Temperature]. DO NOT FREEZE. 
Keep out of reach of children. 

RAZADYNE™ tablets are manufactured by: 

JOLLC, Gurabo, Puerto Rico or Janssen-Cilag SpA, Latina, Italy 

RAZADYNE™ oral solution is manufactured by 
Janssen PharniaceuSca N.V., Beerse, Belgium 

RAZADYNE™ tablets and oral solution are distributed by: 
ORTHO-McNEIL NEUROLOGICS, INC., Titusviile, NJ 08560 

7517311 Revised April 2005 US Patent No. 4,663,318 ©OMN2005 

01-RZ-136 



C^? ORTHO-McNEIL NEUROLOGICS, INC 
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Adverse Effects 

Methanesuifony! fluoride 

CAS No. 558-25-8 



Return to Methanesutfonyl Index Page 



Activity: Fu^iganl, insecticide. Wood Preservative 
Structure: 



0 

11 
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I 
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Adverse Effecis: 

Ataxia 

Blood 

Brain 

CNS - irreversible inhibitor of scetylchoiir-esierase 
Tremors/Convulsions 



• Crgsnopftosphste p 3 slices 

• WeihanesLiifonyi fluoride is ar. irreversible inhibitor of 
3cety;chciines' erase in vitro. !-t eisc inhibits 
buVr^.'Ichotin^stsrase and tripsinogen in vitro. 

• Highly toxic when inhaied. When heated to de con pernor: 
& emits ic:;ic fumes of Kuon'des and superoxides. 



• Major Uses: Fumiganfc insecticide 

[Worthing, C.R. and S B Walker (eds.). The Pesticide Manual - A World 
Compendium. 8th ed. Thornton Heath, UK; The British Crop Protection 
Council, 1 S3 7. 633) 

• General Manufacturing 1 information: Formerly marketed by 
Bayer A3 33 tracie merfc Furcette. 

[Wbrthtng, C.R. and S-B. Walker (eds.). The Pesticide Manual - A World 
Compendium. 8th ed. Thornton Heath, UK: The British Crop Protection 
Council, 1937. 893J 

Ref: Hazardous Substances Data Bank for 

METH AN ESULFON YL FLUORIDE CASRN: 558-25-8. 

Available at Joxnet. 



INITIAL SUBMISSION: TOXICITY STUDIES WITH 
METHANESULFONYL FLUORIDE IN MICE AND GUINEA 
PIGS WITH COVER LETTER DATED C8-'c *i-S2 



Source: EPA/OTS; Doc #88-920005177 
Registry Numbers: 558-25-8 

Order Number. NtiS/OTS0544 151 



Keywords: 

EASTMAN KODAK CO 
METHANESULFONYL FLUORIDE 
HEALTH EFFECTS 
ACUTE TOXICITY 
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MAMMALS 
MICE ORAL 
GUINEA PIGS 
DERMAL CAS 



Note from FAN: if you have a copy of this report, please 
share it with us. Thanks, EC. 



Ataxia (dick on for all fluorinated pesticides) 

Range of Toxicity: 

- Minimum lethal human exposure is unknown. In rats exposed by inhalation to a 
concentration of 2.2 ppm for 1 hour, only minimal salivation was seen; at 5 ppm for 
the same duration, copious salivation, eye and nose exudates, diarrhea, 
depression, ataxia, and tremors were observed. 

- ACUTE EXPOSURE. Methanesulfonyi fluoride is an irreversible inhibitor of 
acetylcholinesterase in vitro. It also inhibits butyrylcholi nest erase and trypsinogen 
in vitro. 

- NEUROLOGIC. ACUTE EXPOSURE. Symptoms noted rn experimental anfmafs 
included CNS depression, tremors, ataxia, and convulsions. 
ANTICHOLINESTERASE COMPOUNDS can affect the CENTRAL NERVOUS 
SYSTEM, producing restlessness, anxiety, headaches, convulsions, and coma. 
Ref: TOXNET profile from Hazardous Substances Data Base. 

htip:/Aw/w..^uorideafert prg/pestjadBS/Mettianosu^tonykflup TOXMET htm 
Bipod {click on for all ftuorinated pesticides) 

Range of Toxicity: 

- Minimum lethal human exposure is unknown. In rats exposed by inhalation to a 
concentration of 2.2 ppm for 1 hour, only minima* salivation was seen; at 5 ppm for 
the same duration, copious salivation, eye and nose exudates, diarrhea, 
depression, ataxia, and tremors were observed. 

- Only subclinical alterations of blood glucose, serum creatinine, tots: cjHrubin, and 
depression of acetylcholinesterase were noted in rats exposed by inhalation to 19 
or 91 ppb of methanesulfonyi fluoride for 61 exposures, each lasting 7 hours. 

- ACUTE EXPOSURE. Methanesulfonyi fluoride is an irreversible inhibitor of 
acetylcholinesterase in vitro. It also inhibits butyrylcholinesterase and trypsinogen 
in vitro. 

Ref: TOXNET profile from Hazardous Substances Data Base. 

http://*^v.fluoridealertor 
Braifl {click on for a II fluorinated pesticides) 

Abstract: TD3: This citation summarizes a one-page announcement of technology 
available for utilization. Chemicals that markedly inhibit toe znzyrno cheli.nesterase 
(CnE) in the rzt brain but relatively little in other tissues have been discovered by 
Dr. Donald E. Moss and his colleagues at the University of Texas at EL Paso 
(UTEP). Dr. Moss and his colleagues found that phenylmethanesulfonyl fluoride 
(PMSF) and msthanss'-tlfonyl fluoride (MSF) inhibited 90 percent cf ChE activity in 
the rat brain but less than 35 percent in other tissues. The enzyme hydrolyzes 
acetylcholine, a vital neurotransmitter. Acetylcholine is markedly cieficiens in the 
fcrsins of patients wit/; Alzheimer disease, due at least in part to decreased 
synthesis, Dr. Moss points out. 'A therapeutic strategy, therefore, would be to cut 
down ChE's destructive action so that the little bit of neurotransmitter that is being 
synthesized lasts longer/ he says. Dr. Moss points out that a big advantage of MSF 
and PMSF over other drugs is their apparent I 

Ref: New Chemicals Markedly Inhibit Cholinesterase. Authors: Anon. Author 
Address: National Institutes of Health, Bethesda, MD. Source: Govt Reports 
Announcements & Index (GRA&I), Issue 23, 1936. Order Number NTIS/'NTW6S- 
0746, FOR ADDITIONAL INFORMATION: Contact: Research Resources 
Information Center, 1601 Research Blvd. Rockville, MD; (301)984-2870, Refer to 
X, No. 1., 1p. As cited at Toxnet. 
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BIOSIS COPYRIGHT: BIOL ABS. Mice were injected with an anticholinesterase, 
methanesulfonyl fluoride <MSF, 1.5 mg/kg) or 0,0-dimethyi 0-(2,2-dichiorovinyl) 
phosphate (DDVP, 10 mg/kg) singly or repeatedly and examined for synaptic 
activities on the cerebral cholinergic system and behavior. !VlSF inhibited the 
activity of care bra! acetylcholinesterase (AChE) mere s'owiy bui more irreversibly 
than DDVP, Although a single injection of DDVP increased the concentrations of 
total, extraterminal, intraterrninal and cytoplasmic acetylcholine (ACh) remarkably 
shortly after injection. MSF was still as effective at 24 h as 3 h after administration 
in increasing the concentrations of fractional ACh. Repeated injection of MSF for 3 
d showed a significant reduction in the activity of AChE one day after cessation 
with a slfght recovery 5 d iater. Repeated admtntetratiort of DDVP for 10 day s 
showed a less significant reduction in the ac tivity of AChE one day after cessation 
with considerable recovery 14 d later. Although a single injection of DDVP showed 
suppressive effects on locomotor activity, rectal temperature and rotarod 
performance in mice, the administration of MSF did not produce any significant 
effects, white DDVP suppressed locomotor activity and rectal temperature during 
and after the term of repeated injection. MSF showed a significant suppressive 
effect only at the 3rd day without causing any other changes during or after the 
term of repeated injection. In conclusion, WiSF csuses s?m-:!ar t but longer lasting 
effects cn cholinergic mecrianisms thzr. DDVP and hes fawsr suppressive efrecis 
cn behaviors! parameters thsrt DDVP. 

Ref: KOBAYASHI H et al. (1999). Effects of a central anticholinesterase, 
methanesulfonyl fluoride on the cerebral cholinergic system and behavior in mice: 
Comparison with an organophosphate DDVP. JOURNAL OF HEALTH SCIENCE; 
45 (4). 1999. 191-202. As cited on Tpxnet. 

CNS (click on for all fluorinated pesticides) 

Range of Toxicity: 

- Minimum lethal human exposure is unknown. In rats exposed by inhalation to a 
concentration of 2J2 ppm for 1 hour, only minimal salivation was seen; at 5 ppm for 
the same duration, copious salivation, eye and nose exudates, diarrhea, 
depression, ataxia, and tremors were observed. 

- Onty subclinical alterations of blood glucose, serum creatinine, total bilirubin, and 
depression of acetylcholinesterase were noted in rats exposed by inhalation to 19 
or 91 ppb of methanesulfonyl fluoride for 61 exposures, each lasting 7 hours. 

- ACUTE EXPOSURE. Methanesulfonyl fluoride is an irreversibia inhibitor cf 
acsiylcnoiinfcsierese in vitro. It also inhibits butyrytcholinesterase and trypsinogen 
in vitro. 

- NEUROLOGIC. ACUTE EXPOSURE. Symptoms noted in experimental animals 
included CMS depression, tremors, ataxia, and convulsions. 
ANTICHOLINESTERASE COMPOUNDS can affect the CENTRAL NERVOUS 
SYSTEM, producing restlessness, anxiety, headaches, convulsions, and coma. 
Ref: TOXNET profile from Hazardous Substances Data Base. 

http://wvw/..fluondeaterlorate^ 
Tremprs/CpnVMlsionS (click on for aHfluorin3ted pesticides) 

Range of Toxicity: 

- Minimum lethal human exposure is unknown. In rats exposed by inhalation to a 
concentration of Z2 ppm for 1 hour,, only minimal salivation was seen;, at 5 ppm for 
the same duration, copious salivation, eye and nose exudates, diarrhea, 
depression, ataxia, and tremors were observed. 

- ACUTE EXPOSURE. Methanesulfonyl fluoride is an irreversible inhibitor of 
acetylcholinesterase in vitro. It also inhibits butyrylcholinesterase and trypsinogen 
in vitro. 

- NEUROLOGIC. ACUTE EXPOSURE. Symptoms noted in experimental animals 
included CNS depression, tremors, ataxia, and convulsions. 
ANTICHOLINESTERASE COMPOUNDS can affect the CENTRAL NERVOUS 
SYSTEM, producing restlessness, anxiety, headaches, convulsions, and coma. 
Ref: TOXNET profile from Hazardous Substances Data Base. 

http://www.fluoridealertorg^ 



Fluoride Action Network Pesticide Project | 315-379-9200 1 pesticides@fiuoridealert.prg 
http://www.fluoridealert.org/pesticides/epage.meuhan 8/14/2005 
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3 CALBIOCHEM* 



Phenylmethylsulfonyl Fluoride 



Cat. No. 52332 



Size 

1 g 

25 g 



Synonyms: 
Description: 



Form: 

CAS Number: 
RTECS: 

Molecular Weight: 
Molecular Formufa: 
Structure: 

Purity: 

SofubRrty: 

Storage; 

Toxicity: 
References: 



PMSF; Benzylsulfonyl Fluoride 

Irreversible inhibitor of serine proteases. Its mechanism of action is 
analogous to that of diisopropylfluorophosphate. PMSF causes 
suffonylation of the active-site serine residues. Also reported to inhibit 
internucleosomal DNA fragmentation in immature thymocytes. Effective 
at a concentration of 50 pM. 

White solid 

329-98-6 

XT8O4GO00 

174.2 

C r H 7 F0 2 S 



£99% by GC 

Ethanol, isopropanof, and methanol 

Room temperature (+20°C). Following reconstitution, store in the 
refrigerator (+4°C). This product is stable for 3 years as supplied. Stock 
solutions are stable for up to 9 months at +4°C. 

MSDS available upon request. 

Settz, R„ et ai. 1993. Int J. Cancer 53, 514. 
Weaver, V.M., etal. 1993. Biochem. Cell. BioL 71, 488. 
Bourgain, R.H-, et aL 1992. Adv. Exp. Med. BioL 316, 427. 
Chang, C.T., etal. 1992. Biochem. Int. 28,707. 



Germany USA & Canada United Kingdom 

Tel 0800 6931 000 Tel {800) 626-6470 Tel 0115 9430 840 

E-maif address for technical inquiries: technicaf@calbiocbem.com 
Find our current product data sheets on the web: http://wwwxaibicchem.corn 

Revised: 17-May-00 
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□ l: J Microencapsul. 2005 Feb;22(l);57-66. 



One page. 



Related Articles, Links 



Effects of formulation factors on encapsulation efficiency and release 
behaviour in vitro of huperzine A-PLGA microspheres* 

Fu X, Ping.Q, Gao Y 

China Pharmaceutical University, Nanjing. 

To develop a long-acting injectable huperzine A-PLGA microsphere for the chronic therapy 
of Alzheimer's disease, the microsphere was prepared by using o/w emulsion solvent 
extraction evaporation method based on a series of formulation design of the emulsion. The 
dialysis method was used for release analysis. The encapsulation efficiency and release 
amount of the microspheres were determined by UV/VIS spectrophotometry. The 
morphology of the microspheres was observed by scanning electron microscopy. The 
distribution of the drug within microspheres was observed by a confocal laser scanning 
microscope. The results indicated that the PLGA 15 000 microspheres possessed a smooth 
and round appearance with average particle size of 50 microm or so. The encapsulation 
percentages of microspheres prepared from PLGA 1 5 000, 20 000 and 30 000 were 62.75, 
27.52 and 16.63%, respectively. The drug release percentage during the first day decreased 
from 22.52% of PLGA 30 000 microspheres to 3.97% of PLGA 15 000 microspheres, the 
complete release could be prolonged to 3 weeks. The initial burst release of microspheres 
with higher molecular weight PLGA could be explained by the inhbmogencous distribution 
of drug within microspheres. The encapsulation efficiency of the microspheres improved as 
the polymer concentration increase in oil phase and PVA concentration decreased in 
aqueous phase. The burst release could be controlled by reducing the polymer 
concentration. Evaporation temperature had a large effect on the drug release profiles. It 
hatd better be controlled under 30 degrees C. Within a certain range of particle size, 
encapsulation efficiency decreased and drug release rate increased with the reducing of the 
particle size. 



PME); 16019891 [PubMed - in process] 



□ 2: Zhongguo Yao Li Xue Bao. 1 999 Feb;20(2); 141-5. Related Articles, Links 

Inhibitory effects of huperzine B on cholinesterase activity in mice. 
LhU, Zhang HY, Wang LIVT, TangXC. 

State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese 
Academy of Sciences, China. 

http://www.ncbi.nlm, nih.gov/entrez/quety.fcgi?CMD=Mail6^B=pubrned 8/13/2005 
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AIM; To determine the anticholinesterase properties of huperzine B (Hup B) and compare 
with tacrine in vitro and in vivo. METHODS: Spectrophotometry was used to determine 
ChE atfmty . RESULTS: Hup B showed much more selective rnrrxbhton to 
acetylcholinesterase (AChE) than tacrine. The IC50 ratios of Hup B and tacrine for 
butyrylchfilincisterase (BaChE): AChE were 65.8 and 0.54, respectively . Hup B ig exhibited 
higher efficacy on the inhibition of brain AChE than that of tacrine. Tacrine was more 
effective in the inhibition of serum BuChE in mice with severe concomitant peripheral 
adverse effects than Hup B. A single ig dose of Hup B produced steady state of AChE 
inhibition in 4 h. CONCLUSION: Hup B exhibits higher selectivity and efficacy in the 
inhibition of AChE, and lower toxkvty in mice than tacrine . 

PMID: 10437161 [PubMed - indexed for MEDLINE] 
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□ 3: Zhongguo Yao Li Xue Bao. 1995 Sep;16(5):396-8. Related Articles, links 

Pharmacokinetics of tablet huperzine A in six volunteers. 
Qian BC, Wan&M, Zhp.u ZF, Chen K, Zhou RR, £henjG.S. 

Department of Pharmacology, Zhejtang Academy of Medical Sciences, Hangzhou, China. 

AIM: To study pharmacokinetics of tablet huperzine A (Hup- A) in Chinese volunteers to 
help establishing its drug administration schedule. METHODS: For 6 volunteers after a 
single oral dose of 0.99 mg, drug concentrations in plasma were assayed by reverse phase 
high pressure liquid chromatography (HPLQ at 0.5, 0.75, 1.0, T.Z5, 1.5, 2, 4, 6, 8, and 10 h. 
The pharmacokinetic parameters were calculated with a 3P87 program by computer 
RESULTS: The time course of plasma concentrations conformed to a one-compartment 
open model with a first order absorption. The pharmacokinetic parameters were as follows: 
T 1 72ka * 12.6 min, T l/2ke - 288.5 mhv Tmax » 79.6 min, Cmax - 8.4 micrograms L-U 
AUC = 4. 1 mg L-l min. CONCLUSION: Hup-A was absorbed rapidly, distributed widely 
in the body, and eliminated at a moderate rate. 

PMID: 8701751 [PubMed - indexed for MEDLINE] 
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GPnotebook 



Ads by Goooooogle 

Stop Myasthenia 
Gravis 

Treat Cure 
Eliminate Suffering 
Now Doctor 
Recommended All 
Natural 

wv.vv.doctorsaIoe.com 



RfSjMfatpjry 
Therapy 

Do you want a 
career in 
healthcare? We 
can help you nowl 

www.concorde.edu 



Myasthenia 
Gravis 

Free Myasthenia 
Gravis info from 
experts at Biotech 
Dictionary! 

www.TheBiotechDictionai 



MORTGAGE 

ENDOWMENT SHORTFALL? 



edrophonium test 

Hie Tensilon test is used to diagnose myasthenia gravis. Patients positive for the disease 
should show an improvement in muscular strength following administration of Tensilon - 
edrophonium - IV. Edrophonium is a very short acting anticholinesterase and therefore 
increases the effective amount of acetylcholine at the neuromuscular junction m partierrts 
with myasthenia gravis. 

An easily quantifiable muscle group should be used where possible. Respiratory function is 
good, since it can be measured by the forced ventilatory capacity. 

Care must be taken for cholinergic effects, such as bradycardia, abdominal cramps, 
diarrhoea. Patients can be loaded with atropine in advance of the test; it is then advisable to 
precede with a placebo - IV saline - and then a test dose of 1 to 2 mg. If there are no 
adverse effects, follow this with a further 5 to 6 mg. Measure the response over 1 minute. 
The response lasts no longer than 5 minutes. 

It is advisable to have atropine to hand to counter the edrophonium and for there to be full 
resuscitative equipment. Many units would undertake this test under intensive care 
conditions. 

This test is "not specific for myasthenia gravis: the Lambert-Eaton syndrome and 
congenital myasthenia can both give similar findings". 



Click here for more information.. 



Brain Nutrition 
Formula 

for ultimate mental 
function Relaxed 
mental energy 
$28,99 

vAvw.biosynergy . com 



The information provided herein should not be used for diagnosis or treatment of any medical 
condition. A licensed medical practitioner should be consulted for diagnosis and treatment of any and 
all medical conditions. Copyright 2003 Oxbridge Solutions Ltd®. Any distribution or duplication of 
the information contained herein is strictly prohibited. Oxbridge Solutions Ltd® is an independent 
company owned by the authors which does not receive income from any other organisation or 

individual. 
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